Propionic acid induces cytoskeletal alterations in cultured astrocytes from rat cerebral cortex.
Severe neurological symptoms, cerebral edema, and atrophy are common features of the inherited metabolic disorder propionic acidemia. However, the pathomechanisms involved in the neuropathology of this disease are not well established. In this study, we investigate the effects of propionic acid (PA), a metabolite accumulating in this disorder, on cytoskeletal reorganization, on cell viability, and on the in vitro phosphorylation of glial fibrillary acidic protein (GFAP) and vimentin in cultured astrocytes from cerebral cortex of neonatal rats. We observed that the astrocytes changed their usual polygonal morphology when exposed to 5 mM PA for 72 h, leading to the appearance of fusiform or process-bearing cells, without elicit cell death. We also noticed that after 72 h treatment with 5 mM PA cells showed retracted cytoplasm with bipolar processes containing packed GFAP filaments and disorganized actin stress fibers, as revealed by immunocytochemistry. In addition, the morphological alterations were accompanied by increased in vitro 32P incorporation into GFAP and vimentin recovered into the high-salt Triton-insoluble cytoskeletal fraction. In conclusion, our results indicate that PA lead to cytoskeletal reorganization and to increased in vitro phosphorylation of Triton-insoluble GFAP and vimentin. On the basis of our results we could suppose that Triton-insoluble GFAP and vimentin hyperphosphorylation could be implicated in the reorganization of cellular structure and these findings could be involved in the brain damage characteristic of propionic acidemia patients.